Effect of focal adhesion kinase (FAK) downregulation with FAK antisense oligonucleotides and 5-fluorouracil on the viability of melanoma cell lines.
Inhibition of focal adhesion kinase (FAK), a non-receptor tyrosine kinase linked to tumour cell survival, causes cell rounding, loss of adhesion and apoptosis in human cancer cell lines. In this study, we tested antisense oligonucleotide inhibitors of FAK, in combination with 5-fluorouracil (5-FU), to increase its sensitivity in human melanoma cell lines. Antisense oligonucleotides directed to the 5' mRNA sequence of FAK and missense control oligonucleotides were used. In BL melanoma cells, treatment with FAK antisense oligonucleotide was associated with a 2.5-fold increase in cell death compared with treatment with control oligonucleotide (33+/-2% vs. 13+/-3%, P<0.0001). 5-FU alone had no effect on BL cells (4.4% cell death, P=0.15). The addition of 5-FU after antisense oligonucleotide resulted in a significant synergistic increase in cell death equal to 69+/-2% compared with treatments with antisense oligonucleotide alone, 5-FU alone and control oligonucleotide (P<0.0001). Similar results were found in the C8161 melanoma cell line. In both cell lines, reduction in cell viability was accompanied by an increased loss of adhesion and increased apoptosis that was proportional to the decrease in viability. Treatment with antisense oligonucleotide plus 5-FU resulted in significantly decreased p125FAK expression in both C8161 and BL melanoma cell lines, demonstrated by Western blot analyses. These data show that the downregulation of FAK by antisense oligonucleotide combined with 5-FU chemotherapy results in a greater loss of adhesion and greater apoptosis in melanoma cells than treatment with either agent alone, suggesting that the combination may be a potential therapeutic agent for human melanoma in vivo.